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(57) ABSTRACT

The invention relates to a method for programming a wiper
system (10; 10q) for vehicle windscreens, in which for oper-
ating respectively a windscreen wiper (14, 15) a wiper mod-
ule (12, 13) on the driver’s side 1s programmed as master
module (36) and a wiper module (12, 13) on the passenger’s
side is programmed as slave module (37), wherein the wiper
modules (12, 13) consist of a reversing motor (18), if appli-
cable a gear (19), a holder (22, 23) for fastening to the body of
a vehicle, and a control (20), wherein in the control (20) at
least data for a program sequence (38), vehicle-specific char-
acteristic data (39) and data for the operation of the wiper
module (12, 13) as master module (36) or respectively as
slave module (37) are stored, wherein at least the wiper mod-
ule (12, 13) on the driver’s side is connected via an on-board
wiring system interface (30) and a first data communication
line (32) with a vehicle control unit (28). According to the
invention, provision is made that before the activation of the
wiper module (12, 13) on the driver’s side via the first data
communication line (32) in its control (20) the wiper module
(12, 13) is defined or respectively pre-programmed neither as
master module (36) nor as slave module (37).
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1
METHOD FOR PROGRAMMING A WIPER
SYSTEM FOR VEHICLE WINDSCREENS AND
WIPER SYSTEM

PRIOR ART

The invention relates to a method for programming a wiper
system for vehicle windscreens according to the introductory
clause of claim 1. The invention further relates to a wiper
system which is programmable by a method according to the
invention.

Such a method is known from EP 1 447 288 B1. In wiper
systems for vehicle windscreens, the problem exists that
vehicles, depending on the vehicle market, are produced for
right-hand drive or for left-hand drive. Basically, the module
of the two wiper modules, which is arranged on the steering
wheel side is configured or respectively programmed as a
master module, whereas the wiper module on the passenger’s
side operates as a slave module. Furthermore, the wiper mod-
ules also generally have an installation-specific position,
which is expressed in that, depending on the installation site,
the wiper module either has a differently shaped carrier for
fastening on the body of the motor vehicle, or at least has
differently arranged fastening points. This means in practice
that to cover all variant embodiments, four different wiper
modules have to be produced or respectively stored, with
corresponding logistical costs: Respectively a master and
slave module in the embodiment either for installation on the
right-hand side or left-hand side. In order to eliminate this
problem, it is known from the above-mentioned EP 1 447 288
B1 to construct the control of the wiper modules via a vehicle
control apparatus and the on-board wiring system interface
for master- or slave control so as to be freely configurable or
respectively unconfigurable. Provision is made here that
respectively both the program sequence or respectively the
data sets for a master module and also for a slave module are
stored in the control of the wiper modules. In the factory
setting, however, the wiper modules are configured as slave
module, so that on use as master module the corresponding
wiper module has to be reprogrammed. On the other hand, the
slave module can remain in its delivery state.

DISCLOSURE OF THE INVENTION

Proceeding from the presented prior art, the invention is
based on the problem of developing a method for program-
ming a wiper system for vehicle windscreens according to the
introductory clause of claim 1 such that alternative program-
ming methods are made possible. Here, in fact, the term
“programming” is always used below, but this term is also
intended to include a calibrating of a wiper system, even if
this is not explicitly mentioned further below. This problem is
solved in a method for programming a wiper system for
vehicle windscreens with the features of claim 1. The inven-
tion is based here on the idea, in the delivery state of the wiper
module, of defining the latter neither as master module nor as
slave module, so that in this operating mode it is undefined or
respectively not capable of functioning in an installed state in
the vehicle, and of firstly providing a corresponding charac-
teristic at least to the wiper module which is to operate as
master module, by a corresponding programming.

Advantageous further developments of the method accord-
ing to the invention for programming a wiper system for
vehicle windscreens are indicated in the subclaims. All com-
binations of at least two of features disclosed in the claims, the
description and/or the figures fall within the scope of the
invention.
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In a preferred variant of the method according to the inven-
tion, it is proposed that in the control of each wiper module,
the latter is predefined as a left-hand wiper module or right-
hand wiper module in the vehicle direction, and that on acti-
vating at least the one wiper module connected with the first
data communication line, vehicle-specific data are transmit-
ted which switch the respective wiper module into a master
mode or into a slave mode. In other words, this means that on
delivery of a wiper module, the latter, in particular by its
fastening to a specific carrier on the vehicle side, is predefined
as a right-hand drive or respectively left-hand drive wiper
module. This means that on sending vehicle-specific data to
the wiper module during programming, the latter, as a result
of its predetermined installation position, can automatically
detect whether the wiper module is to operate as a master
module or as a slave module.

In a further embodiment of the invention, provision is made
that additional parameters are activated via the first data com-
munication line from the control of the wiper module. Such
parameters can, for example, be parameters which alter or
respectively affect particular characteristic values or charac-
teristics in the operation of the master module or slave mod-
ule.

In a further preferred embodiment of the invention, provi-
sion is made that the programming to the slave module and the
number of additional parameters takes place via the second
data communication line from the master module. This had
the advantage that a connection of the wiper module on the
passenger’s side, operating as slave module, with the first data
communication line can be dispensed with, whereby the
structural expenditure for a vehicle manufacturer can be
reduced if applicable.

However, provision can also be made that both wiper mod-
ules are connected with the first data communication line.

The invention also comprises a wiper system which is
programmable by a method according to the invention.

Further advantages, features and details of the invention
will be apparent from the following description of preferred
example embodiments and with the aid of the drawings,
which show in:

FIG. 1 a diagrammatic illustration of a two-motor wiper
system with non-identical wiper modules for a left-hand drive
vehicle,

FIG. 2 atwo-motor wiper system, modified compared with
FIG. 1, likewise in diagrammatic illustration,

FIGS. 3a, 35 an illustration of various wiper modules with
their carriers for mounting onto a vehicle body, in perspective
view,

FIG. 4 a simplified illustration of a control program of a
wiper module,

FIG. 5 a first flow diagram for configuration of the wiper
system before mounting of the wiper arm and

FIG. 6 a flow diagram which is modified compared with
FIG. 4.

Identical components or respectively components having
the same function are given the same reference numbers in the
figures.

In FIG. 1 a first wiper system 10 according to the invention
for vehicle windscreens is illustrated in a simplified manner.
The wiper system 10 has two wiper modules 12, 13, wherein
each of the two wiper modules 12, 13 is coupled with a
windscreen wiper 14, 15 via a wiper linkage which is not
illustrated in further detail. Of course, provision may also be
made that the wiper modules 12, 13 also cooperate with the
windscreen wipers 14, 15 directly, i.e. without the use of a
wiper linkage. The motor vehicle, which is not illustrated in
FIG. 1, is a so-called left-hand drive vehicle, in which a
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steering wheel 16 is arranged on the left-hand side in the
direction of travel. It is also possible that the wiper system 10
is arranged in a right-hand drive vehicle. In this case, the
steering wheel 16a is arranged on the right-hand side of the
vehicle in the direction of travel, which is intended to be
illustrated by the illustration of the steering wheel 16a in
dashed lines.

Each ofthe two wiper modules 12, 13 has a reversing motor
18, a gear 19 and a control 20. In addition, each of the wiper
modules 12, 13 is also provided with a mount 22, 23, which
couples the wiper module 12, 13 mechanically on the body of
the motor vehicle, in particular in its engine compartment.

It is essential here that, as can best be seen with the aid of
FIG. 3a, 3b, depending on whether the wiper module 12,13 is
arranged on the driver’s side or on the passenger’s side, either
amount 22 is necessary or a mount 23 which is different from
the latter. In addition it is to be mentioned that possibly also
identical mounts 22, 23 can be used, but owing to different
mounting sites of the mounts 22, 23 in any case different
wiper modules 12, 13 are formed for the driver’s or respec-
tively passenger’s side.

The controls 20 of the two wiper modules 12, 13 are con-
nected respectively via a plus terminal 24 to the on-board
wiring system of the motor vehicle. In addition, the respective
wiper module 12, 13 is connected with ground potential via a
ground connection 25.

The wiper system 10 described so far is connected with a
vehicle control unit 28. Furthermore, a wiper switch 29, via
which the wiper system 10 or respectively the wiper modules
12, 13 are activated, is connected to the vehicle control unit
28. In addition, the vehicle control unit 28 can be optionally
equipped with an interface 30, via which in particular the
programming of the wiper system 10 can take place. The
connection between the vehicle control unit 28 and the wiper
system 10 or respectively the wiper modules 12, 13 takes
place via a first data communication line 32, wherein the first
data communication line 32 is constructed in the form of a
single-wire control line. The first data communication line 32
is part here of the vehicle bus system. Furthermore, an inter-
nal bus connection is provided in the form of a second data
communication line 34, which connects the two controls 20
of the two wiper modules 12, 13 with each other.

The wiper system 10q illustrated in FIG. 2 is illustrated
with the example of a left-hand drive vehicle. Unlike the
wiper system 10 according to FIG. 1, the second wiper mod-
ule 13 is connected here only via the second data communi-
cation line 34 with the first wiper module 12. A connection
between the vehicle control unit 28 and the wiper module 13
via the first data communication line 32 is not provided.
Rather, only the first wiper module 12 is connected via the
first data communication line 32 with the vehicle control unit
28.

It is essential that depending on whether a left-hand drive
vehicle or a right-hand drive vehicle is concerned, i.e.
depending on whether the steering wheel 16, 164 is arranged
on the left- or right-hand side of the vehicle in the direction of
travel, the wiper module 12, 13 which is situated on the
driver’s side operates as master module 36, whereas the wiper
module 12, 13 which is situated on the passenger’s side
operates as slave module 37. With the aid of FIGS. 3¢ and 35,
it can be seen that in connection with the two different mounts
22, 23 therefore four different configurations of the master
module 36, slave module 37 and mounts 22, 23 are possible.

With the aid of FIG. 4 it can be seen that the software of the
controls 20 of the wiper modules 12, 13 consist at least
respectively of a program sequence data set 38 and a vehicle-
specific characteristic data set 39. The characteristic data set
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39 comprises here for example different wiper fields, depend-
ing on whether the control 20 operates in a wiper module 12,
13 as master module 36 or as slave module 37. In addition, the
characteristic data set 39 can contain vehicle type-specific
data sets, such that for example with the use of a wiper module
12, 13 in a first vehicle, different wiper fields are necessary
than with the use in a second vehicle. The program sequence
data set 38 contains in particular different data sets depending
on whether the control 20 is operated as master module 36 or
as slave module 37.

In addition, the software of the control 20 contains a data
set 40, in which there is stored whether the wiper module
12,13, viewed in the vehicle direction, is installed on the
right-hand or left-hand side. It is essential here that the acti-
vation or respectively the content of the program block 40 in
a first embodiment of the invention already takes place on the
delivery ofthe wiper module 12, 13 to a vehicle manufacturer,
but at the latest before the immediate installation of the wiper
module 12, 13 into a respective motor vehicle. In other words,
this means that on installation of the wiper module 12, 13, via
the data set 40 the corresponding wiper module 12, 13 already
contains the information as to whether the wiper module 12,
13 will be installed on the left-hand or right-hand side in the
direction of travel.

In FIG. 5 the sequence of the programming of the wiper
modules 12, 13 is now explained in further detail, in which the
two wiper modules 12, 13 are installed with the correspond-
ing information concerning their installation site in the left-
hand or right-hand side of the vehicle in the program block 40
in the motor vehicle. Here, it is assumed in the program step
41 that the two wiper modules 12, 13 are installed in the motor
vehicle and the controls 20 of the two wiper modules 12, 13
are connected via the first data communication line 32 with
the vehicle control unit 28. Furthermore, the two controls 20
of the wiper modules 12, 13 are additionally connected with
each other via the second data communication line 34. The
second data communication line 34 is in a receive mode and
the first data communication line 32 is activated. Such a case
of installation is illustrated in FIG. 1.

In a second program step 42, a voltage is now applied to the
vehicle control unit 28. This has the result that in a third
program step 32, via the first data communication line 43,
vehicle-specific data, i.e. in particular data concerning the use
of'the motor vehicle as a right-hand drive vehicle or left-hand
drive vehicle, and if applicable the specific vehicle type, are
transmitted to the two controls 20 of the wiper modules 12,
13. In connection with the data stored in the data set 40 of the
wiper module 12, 13, the respective wiper module 12, 13
thereby recognizes whether it is to operate as master module
36 or as slave module 37.

In the program step 44 an enquiry is now made as to
whether the wiper module 12, 13 is configured as master
module 36. If this is the case, then the respective wiper mod-
ule 12, 13, operated as master module 36, starts its commu-
nication with the vehicle control unit 28 via the first data
communication line 32 in a program step 45.

If, however, the wiper module 12, 13 is not configured as
master module 37, an enquiry is made in a program step 46 as
to whether the wiper module 12, 13 is configured as slave
module 37. If this is the case, the first data communication
line 32 is deactivated in accordance with program step 47 and
acommunication takes place between the two wiper modules
12, 13 only via the second data communication line 34. If, on
the other hand, it has been established in the program step 46
that the respective wiper module 12, 13 is not configured as
slave module 37, an enquiry is made in a program step 48 as
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to whether the respective wiper module 12, 13 has received
vehicle-specific information via the first data communication
line 32.

If'this is not the case, an enquiry is made via a program step
49 as to whether the configuration to the slave module 37 has
taken place through information which the respective wiper
module 12, 13 has received from the master module 36 via the
second data communication line 34. If this is the case, in a
program step 50 the first data communication line 32 between
the slave module 37 and the vehicle control unit 28 is deac-
tivated and the configuration of the respective wiper module
12, 13 as slave module 37 is stored in the EEPROM. For the
case where in the program step 49 no information is present
regarding data concerning a configuration via the second data
communication line 34, a feedback into the program step 48
takes place.

If, onthe other hand, it is established in the program step 48
that the respective wiper module 12,13 has received vehicle-
specific information via the first data communication line 32,
in a program step 51 the respective wiper module 12, 13 is
configured as master module 46 or respectively slave module
37 in accordance with the information stored in the data set
40. In a program step 52, thereafter the enquiry takes place as
to whether the respective wiper module 12, 13 is configured
as master module 36. If this is not the case, a feedback takes
place to the program step 48. If, on the other hand, this is the
case, the corresponding programming to the master module
36 in the EEPROM is stored in program step 53 and the data
communication begins via the first data communication line
32.

In FIG. 6 a modified program sequence is illustrated, as is
used in a wiper system 10q in accordance with FIG. 2. Pro-
vision is made here that only the master module 36 is con-
nected via the first data communication line 32 with the
vehicle control unit 28, whereas the slave module 37 only
communicates via the second data communication line 34
with the master module 36, but otherwise has no connection
with the vehicle control unit 28 via the first data communica-
tion line 32.

In the modified program sequence, the program steps 41a
to 47a correspond to the program steps 41 to 47 of FIG. 5.
Alternatively, instead of the program step 48, a program step
55 follows the program step 464, in which an enquiry is made
as to the path on which a vehicle-specific notification was
received. If this took place via the first data communication
line 28, then in a program step 56 the corresponding wiper
module 12, 13 is recognized as master module 36, this state is
stored in the EEPROM and the communication between the
respective wiper module 12,13 and the vehicle control unit 28
via the first data communication line 28 is started.

If, on the other hand, the information was received via the
second data communication line 34, then in a program step 57
this is verified once again, and on a verification, in a program
step 58, the respective wiper module 12, 13 is identified as
slave module 37. The corresponding information is stored in
the EEPROM and the communication via the first data com-
munication line 32 is deactivated, so that a communication
between the master module 36 and the slave module 37 is now
made possible only via the second data communication line
34. Alternatively, a feedback into the program step 55 follows
the program step 57.

In a further variant embodiment of the invention, which is
not illustrated, provision is made that the data set 40 does not
contain any information as to whether the respective wiper
module 12, 13 is situated on the left-hand side or right-hand
side in the direction of travel. This case occurs when the wiper
module 12, 13 can be installed both on the right-hand and also
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on the left-hand side of the vehicle. In this case, a differen-
tiation between master module 36 and slave module 37 is
carried out via both data communication lines 32 and 34.
Here, however, only the master module 36 is connected via
the first data communication line 32 with the vehicle control
unit 28 and receives via it the vehicle-specific information.
Based on this information, the wiper module 12, 13 can be
identified as master module 36, whereupon the programming
of'the second wiper module 12, 13 as slave module 37 takes
place only via the second data communication line 34.

The programming methods described so far for the wiper
system 10, 10a can be altered or respectively modified in
various ways. For example, it is also conceivable to provide
both wiper modules 12, 13 with a factory setting as master
module 36 or to connect actively both activations (to the
master module 36 or slave module 37) in the data set 40.

LIST OF REFERENCE NUMBERS

10, 10a wiper system
12, 13 wiper module
14, 15 windscreen wiper
16, 164 steering wheel
18 reversing motor
19 gear
20 control
22, 23 mount
24 plus terminal
25 ground connection
28 vehicle control unit
29 wiper switch
30 interface
32 first data communication line
34 second data communication line
36 master module
37 slave module
38 program sequence data set
39 characteristic data set
40 data set
41;41a to 47; 47a program step
48-58 program step
The invention claimed is:
1. A method for programming a wiper system for vehicle
windscreens, comprising:
installing a first wiper module and a second wiper module
on a vehicle,
wherein the first wiper module comprises a control, the
control comprises a processor and a non-volatile
memory that is configured to store and process at least
data for a program sequence, and
wherein the program sequence comprises:
enquiring, by the processor, whether the first wiper
module operates as master module;
starting a communication with the processor via a first
data communication line if the first wiper module is
determined to be operating as master module;
identifying, by the processor, whether the first wiper
module operates as slave module if the first wiper
module is not determined to be operating as master
module; and
deactivating the first data communication line and
starting a communication between the first wiper
module and the second wiper module if the first
wiper module is determined, by the processor, to be
operating as slave module.
2. The method according to claim 1, wherein the program
sequence further comprises:
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enquiring, by the processor, whether the first wiper module
has received vehicle-specific information via the first
data communication line if the first wiper module is not
determined to be operating as slave module;

enquiring, by the processor, whether configuration of slave
module has already taken place via a second data com-
munication line if the first wiper module has not received
vehicle-specific information via the first data communi-
cation line;

deactivating the first data communication line between the
slave module and the processor and storing configura-
tion of the first wiper module as slave module in the
non-volatile memory if the first wiper module has
received vehicle-specific information via the first data
communication line; and

enquiring, by the processor, whether configuration of slave
module has already taken place via the second data
communication line if the first wiper module has not
received vehicle-specific information via the first data
communication line.

3. The method according to claim 2, wherein the program

sequence further comprises:

enquiring, by the processor, whether the first wiper module
has received vehicle-specific information via the first
data communication line if no configuration information
can be retrieved from the non-volatile memory via the
second data communication line.

4. The method according to claim 2, wherein the program

sequence further comprises:
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configuring, by the processor, the first wiper module to
operate as master module if the first wiper module has
received vehicle-specific information via the first data
communication line.
5. The method according to claim 4, wherein the program
sequence further comprises:
enquiring, by the processor, whether the first wiper module
is configured to operate as master module;
storing configuration of the first wiper module as master
module in the non-volatile memory if the first wiper
module is determined to be operating as master module;
and
enquiring, by the processor, whether the first wiper module
has received vehicle-specific information via the first
data communication line if the first wiper module is
determined not to be operating as master module.
6. The method according to claim 4, wherein the program
sequence further comprises:
enquiring, by the processor, whether the first wiper module
is configured to operate as master module; and
storing configuration of the first wiper module as master
module in the non-volatile memory if the first wiper
module is determined to be operating as master module.
7. The method according to claim 2, wherein the non-
volatile memory is an Erasable Programmable Read-Only
Memory (“EEPROM”).
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